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REMARKS 


By this am«ndment, claims 1 -5. 7-1 6. 1 7-21 and 32-82 are pending in the 
application. Of these. c!a>ms 44, 47. &0-51. 56-57. 62-63 and 67-68 are being amended 
and claims 72-82 are being added. The claim amendrments and new claims am 
supported by the originally filed specification and claims, and no new matter is being 
added. Reconsideration cf the present case is respectfully requested. 

AllmvT-i -ri^-^ nhprtftri to Claims 

Applicants apprx^date the rr in er's allowance of claims 1-5, 7-15, 17-21 
and 32^3. Applicants also appreciate the Examiner's indicat.on tnat claims 51 , 52. 55. 
57, 58. 61 . 63, 64, 66 and 66-71 would be allowable if re wntten in Independent form 
and including all of thr limrtationa of the base daim and any intervening claim, Claim 70 
has been re-written in independent torn. b3 claim 80 including all of the limitations of its 
base clain. and thL.S this claim ^ believed to allowable. Claims 65 and 61 have 
nePn ,B-wntter in independent form as newfy .dded claims 72 ar.d 7o. respectively, 
including substantially similar limitations as the objected to claims. Thus wh.l ^ claims 
72 and and Th« d«i,us d.pend,ng therefrom ar. believed to be allowable. Xppl-cants 
respectfully request that the Examiner examine the claims de novo. 

^^ig^^i^^,^^ 53.M.56J59.m.,£2^l67 

The Examiner rejected claims ..-49 under 35 U.S.C 102(b) a. being 
anticipated by U S. Patent No 5.605.601 to Kawasaki. This rejection traversed. 

Claim 44 is not anticipated by Kawasaki hocauso Ka^as«ki do^s not 

dopant concentrations or dopant types In a process chamber, [andj -n a nrst etch step, 
pLing ;n tna p.o^s, .ha.b.r. an .ne^.^d ga. formed from a f rst process as 
^ . .-^tf^i-i-^Q nas HHri sidewall-paiisivation 
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gas, the volumetric Huw ratio of the combined voluir.etric flow rate of the fluorne 
cxjntaining and chlorine-containing gas to the volumetric flow rate ct tho siciewsili- 
pBssiv«tion gas being from about 11 tn ^bout 10:1 . wherein the volumetric flovv ratio is 
selected such lhat the plurality of dopant concentrations or dopant types in the silicon- 
conta.ning material are etched at etch rates tnat vary by less than about 5%," as recited 
in the claim. 

KawasaKi teaches a tilamum 5,licid* f im and part of a pclysiiico,-* fl.m are 
ani^tit^pically etched" (abstract ) Thus. Kawa.aki teaches etching a titanium silicide 
film or a polysilicon film, but does not teach placing s substrate compnsiny a £ il.con- 
containi,Kj material having a plurality of dopant cnnr^ntrations or dopant type^', in a 
chamber and atchinq the dopant concentrations or dopant types. Accordingly, clairr 44 
and the claims depending therefrom are not anticipated by KwasaKi. 

Furthermore, Claim 44 is not obvious over Kawasaki because KawasaKi 
doe. not teach or suggest a P'ocess gas su,tabl« for etching a pluralHy of dc^rant 
conoontrations or dopant types at Btch ratos that ve^ by 1.^ tnan about 5%. Kawasak, 
teaches an "etching sdectr/ity of a silicon oxide fllm relath-e to a polysilicon f. m is 
approximate^ one' (cclun.n 7, Ihe. 3W0.) However, it is not obvious that a gas 
rnixture that provides a seledivrty of a silicon oxid. film to a polysilicon f Im w.uid 
provide desirable etching of a plurality of dop.nt concentrations because th. .iu^n 
oxide mm and dopant concentration, or dopant types have drfferer^t ccmposuons. 
Accottlingly. cla m 44 and the claims depending therefrom are patentable ov.r 
Kawasaki. 

Simll.dy, d.im 47 -s not anticipated by Kawasaki because Kavrasaki does 
„P. .each Vscm a substrate CX>mpn=ina a .i,i.<,n.ont=inin9 n....nal ^™n. a Pl-'^V 
L„ar,, lcen«.,ons ordopan, type, in a procs.s o.a.ber; (and, a fi. e.c^g 
I J providing in process .har.ba., an an^^izod ,a. fenced .on„ a .,3t p.c^» 
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concentrations or dopant types at etch rates t"«t vary by le.s than abu.t 5%: r.cted 
in the claim. Instead, as discussed above, Kawasak. teacnes etching a titani.m sihcde 
film .r a poly=il:con f Im. but doe-, not teact. placing a substrate comprising a s l.con- 
containing material having a plurality of aopant concentrations or dopant types ,n a 
chamber and etching the dopant concentrations o. dopant types. Accordingly, cia.m 47 
and the claims depending therefrom are not anticipated by Kawasaki. 

The Examiner rejected cl.ims 50. 53. 54, 56. 50. 60. 62 and 65 under 3b 
U.S.C 102(e) as being anticipated by U.S. Patent No. 6,248,252 to Nguyen et al. This 
rejection js traversed. 

Claim 50 is not anticipated by Nguyen et ol. beQ=us= Ngi.yen et a:, does 
not lead, -placing a substrate comprising a si«oon-ccnt*,M9 .«=rial in . p...o,== 
ohan,t,or .nd etohing the silicon-cnntainlrg materia, by providing in the pro«:ss 
chamber, an energized gas formed from a process gas comprising CF., chionne. 
containing gas and s,detva„-passivatio,. a, roCod ,n the ^ ^^" ^ ^^ 
toache. etching a layer of .,um,num.con,a,ning matena, .abstract,, out does nou«a- 
etching a silicon.containing mat^ai. Fu*em,ore. the dain, ,s not obv,ous ever 
C„ e. ai. because ,. is not obvious .ha. a mixture o, oases su«ab,e for e.ch,ng an 
. lum^contaioing layer wouid aiso be suitabi. for etching a 
Acooniingly. claim SO and the claims depenaing merefrom are „.«nt»o,e Nguy. 


etKl 


rl»,m fSB recites -piaolng a substrate comprising a silicon-cont.ininq 
mate., in a p'r^ess ohamben and etcbin, .e ^^:X:^ZZ 

::L:::i:oneoLreofC,.ndHC,.ands...^^^^ 
gas other than the ftuorine-contaNng e,c.,n9 gas^ and " ^, 
ropanalng merefrom are also no. »n«dpated by Nguyen et al. bet.ause Nfl y 
1,,^.. I '(.a-^ a-r-^"u » «il'mr-or.n)ainino matensl 
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Similarly, claim 62 recites "placing a substrate comprising a slllcu.^ 
co„ta^ir,g material m a process chamber: ar,rl etching tha sllicc-oontaming material by 
prx^viding in the process chambar, an energized sas fcrmari from a process gas 
comprising CF,. Cfa and N." and thus Cain ,2 and the claims aepanding ther.frorn ara 
r., ^nt^patad by Nguyen a. al. because Nguyen e. at does not teach etchint a Silicon- 
containing layer 

The Examiner reiected claims 50, 63, 54, 56. 59, 60, 62 and 65 .rder 36 
U.S.C 102(b) as being anticpatod by U,S, Paten. No, 5,609,775 to Uiu, Th,s rejeCon « 

traversed. 

aaim 50 is not anticipated by Liu because Liu dc»» not teach -Ftocing a 
scbstrat. comprising a silicon-contaNng mateiHal ,n a piocass chamber; and etch.n, 
the silioon-containi,^ matena, by providing In the process chamber, an energize gas 
tom^ tarn a process gas comphsing CF.. ch,orin«ontaining gas and »dB«all- 
pllon gas ■ as redted rnthe ctoim. Instead, Liu ,ea<*as 'a method .or ..nr etching 
lt.«e -etal r„m. consisting o, an aluminum oveday nim. a .^.m-.ur,gsten rilm. 
::l,um Uhdenay Olm." (Column lin.s ^us, Uu - ^^J^^ 

composite turn, bu. does no. teach etching a s«.on-contain,ng ^ ' 

Tne claim is turthennore no. obvious ever Liu because t -s not obv.ous .= go 
m^u, that ,s sui.ab,. ^r e.ching a ia,.r in a composte metal fflm wou« a,.o be 
rlbTe for etching a silico^containing layer. Acco-dingly. da,m 50 and .no c,a,ms 

Claim 56 ^ites -^acihg a substrate comprising a 

.i,r,mr,er and e.ct„ng the silicon-conlaining matenal t V providing 
material in a process chamber, ana etcMng „„„„ rf o- mirrov;ave energy 

,„ ^3 pmcess Chamber, an energized gas .cm-,ed ^"8^^ 

„. ™- rYimorisinq fluorine-containing etching gas, chlonno coni y 
" ^"'^'^ ""^^'JZ of CI. and «C.,, and sldewalUpassivation g« cmprisihg a 

^: r , .r: -in. . - .-^ - - 
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depending therefrom are al.o not anticipated by Liu bec.ase Liu does not teach etching 
a silicon-containing material. 

Similarly, claim 62 rBcites "placing a substrate comprising a silicc.n- 
containing material in a process chamber; and otctimg the sill.on^ontaining matonnl by 
providing in the process chamber, an energized gas fo.med from a process g<-s 
comp-ising CF. CI. and K,," and thus claim 62 and the claims copending the.efrom are 
not antidpated by Liu becauss Liu does nut teach etching a cihcon-cont.in.no l^yer. 

The Examiner rejected cla m 67 under 35 U S.C t02(e) as bein?, 
anticipated by U.S. Patent No. 6.083.841 to Yano .t .1 This reiection is Iraversec. 

Claim 67 ,5 not anticipated by Yano et al. because Yano et .1. doe. not 
teach -placing o substrate comprising a silicon-containing material in a process 
chambe. and etching the silicon-containing material by providing in the proc,.ss 
Chamber, an energized gas formed from a process ga. consisting ..s.nt,all> CF. CI. 
,nd N. recited ,n the Cairn. Instead. Yano ei al. teaches tnai T. t.lm i then 
etched by an R,E process utili.ng the patterned photoresist iayer 4 as a me. (column 
4 lines 25-26.) Thus. Yano et .1. teach«. etching a titanium fOm, but does not teach 
eiching a silicon-containing rr^aterial. The claim is furthermore not obvious over Yano et 

beLe . is not ob.ous that a gas m.xtu-e suitable for etch.ng a titani. , 
also t. suitable for ctohlns a sir^n. ordaining layer. Accord,ngly, c.a.m 67 and the 
claims depending therefrom are patentable over Yano et al. 
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CONCLUSION 


The above-discussed arr,©ndments a-fi believed to place the present 
appliczation in condition for allowance. Should the Examinor have any que^tio is 
regarding the above remarks, the Examiner .s requested to telephone Applicant's 
representative at the number listed below. 

Respectfully aubmittod, 


JANAH & ASSOCIATES 

^ PROFESSIONAL CORPORATION 


Date: 3//^ JXC^ X By: 


Abigail M Cotton 
Reg. Nc. Gii./ri 


PleasH direct all telephone calls to: 


Ashok K. Janah 
(415) 538-1555 

Please continue to send correspondsnce 


APPLIED MATERIALS. INC. 
Patent Department, M/S 2061 
P.O. Box 450A 

Santa Clara, California 9[»052 
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MARKEDJJP CLAIMS FOR APPL. NO: 09/507,629 

44. (amenced) A methcd of etching a substrate cx.mprising a silicon- 
containing material having a plurality of dopant concentrations or dopant type., the 
method compristng: 

placing [the] a substrate cmBgnsma.^'''^'^"'^"^^''''^'^ natenal 

in a ^irst etch step, provKling in the process chamber, an energized 
gas formed from a first pn^cess gas comprising fluonne-comaining ga., chlorine- 
containing gas and sidowell-pa^ivatlon gas. tho vdumotric flc^ ratio of the combmed 
volumetncftow rate of the fluorine<ontain,ng and chlonne^ontaining gas to ihe 
volumetric flow rate of th. sidewali-passivation g.s being from about l :i to a.out 1 0A , 
Wherein Ihe vdumatric Tow rafo is sel^ted such that the plurality of dopant 
concentrations or dopant types in the silioon.ontain,ng material are etched .t etch rates 

that vary less than about 5%: and 

in a second etch step, providing in ths process chamber , an 
energized gas fomied from a second process gas comprising HBr. 

47 (amended) A method of etching a substrate comprising a silicon- 
containing matehal having a plurality of dopant concentrations or dopant types, the 

method comprising. . 

placing [the] a substrate gomrrisinn h silinon-contain. nc mgten^ 
- „- i^r^'.r.t -Kfrko^i In a urocess chembor; 

•n a fir^t etching stsgo. providing in the process chamber, an 

energized gas forr^ed from a first process gas cons,st,ng essenUaily of a fiuonne- 

c : InTngTas, a ch.o.ne-containing gas and a sidewa.p.s...on ^^^^^ 

flow r^tio «.l«ct«d to etch the f^urality of dopant concentrat.ons or dopant t ,pes 

rates ^hat vary by less than about b%; and 

,n a second ^ch^n9.tage.provi.ina in the process chamber, en 

.nprvpc '^Br Br.orrW.Rr. 
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50. (amended) A substrate etching nethod comprising; 

placing [the] a substrate comprising a sillcon-cgntaininq r^aterial m 

a process chamber; and 

et china th9 srlicon-conta ininq n^aterlal Dv pmvidii ig in the process 
chamber, an energized gas formed from a process gas comprising CF4, chlo-ine- 
containing gas and sidewall-passivation gas. 

51 . (amended) A method according to claim 50 wherein the ^substrate 
comprises a] silicon-containing material [tompnsing] cgmprises a plurality of dopant 
concentrations or dopant typee, and wherein the volumetric flow ratio of the CF*. 
chlorlneK^ntaining gas, and sidewall-passivation gas is selected to etch the plurality of 
dopant concentrations or copant types at etch rates that vary Dy less than aL^ut 5%. 

56. (amended) A substrate etching method corrpnsing: 

placinq fthel a substrate rj^mpriainq a silir.nn-non taining material in 

a process chamber; and 

f±feahg^^'^-^^"^^i"i"" material bv providing in the process 
chamber, an energized gy« formed by coupling RF or microwave energy to 5 process 
gas comprising fluorine-containing elchrg gas. chlonne containing etching nas 
comprsing one or more of CI. and HCI. and sidewalUpassivation gas comprising a gas 
Qther than the fluorine-containing otchina 

57. (amended ) A method according to claim 56 wherein the; fsubstrate 
comprises b] silicon-contalning material Icomprising) connQses a plurality cf dopant 
concentrations or dopant types, and wherein the volumetric flow ratio of the fluorine- 
containing etching gas, chlorine-containing etching ga., and sidewaU-pas.i .a:,on gas ,s 
selected to etch the plurality of doparl concentratbns or dopant type, at at.h -ates that 
vary by less than about 5%. 
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62. (amended) A substrate etching nnettiod comprising: 

placing [tho] a substrate mr^ prising a siiicor - containing nr aierial in 

a process chamber; and 

flt chino the silicon-contain no material by providing in the orocess 
chamber, an energized gas formed from a process gas comprisiruj CF„ CI2 and N.. 

63 (amended) A method according to claim 62 wherein the [:iubstrate 
compnses a) sil.con-contalnlng mabrial [oomprising] ccmpris^% ^ plurality of dopant 
concentrations or dopant types, and v^herein the volumetric flow ratio of CF.. CI. and N. 
is selected to etch th.e plurality of dopant concentrations or dopant types at et.h rates 
that vary by less than about 6%. 

67. (amended) A substrate etching method comprtstng: 

placing [the] a substrate nompnsinn a silicon^comaininfljTiaterM in 

a process chamber; and 

ctchimijhr,-"::::::!-^'^"^"'"^"^ ■'■atrial by providing in the: proc:ess 
chamber, .n energized gas formed from a process gas consrst.ng essentially o. CF. d. 

and N2. 

68 (amended) A method according to claim 67 wherein the [substrate 
oompHses a] silicon-conta.ning material [compHsing] cen^ a P.ura.1^ ot d.pant 
concentra^uns or dopant types, a.d v^ere.n the voiumetno flow ratio of CF. Cb and N, 
is selected to etch the plurality of dopant concertrations or dopant types at .tch rates 
that vary by less than about 5% 
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